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GEOHYDROLOGIC DATA FROM SANDSTONE AQUIFERS 

IN SOUTHWESTERN KANSAS

By 

Jack Kume and Joseph M. Spinazola

GENERAL DESCRIPTION

This report presents data collected during a reconnaissance investigation 

of the geology and hydrology of sandstone aquifers in a 17,400 square-mile 

area in 26 counties of southwestern Kansas (fig. 1). The study was done during 

1976-79 by the U.S. Geological Survey in cooperation with the Kansas Geological 

Survey. Interest and assistance during the study also was provided by the 

Kansas Department of Health and Environment.

The data report is intended to serve two purposes: (1) To make available 

geohydrologic data useful in the study of, and planning for, water-resources 

development and (2) to supplement an interpretive geohydrologic study of the 

sandstone aquifers in southwestern Kansas. These aquifers consist chiefly of 

saturated sandstones that occur in Upper Permian, Upper Jurassic, and Lower and 

Upper Cretaceous rocks.
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Figure 1.--Location of study area, wells, test holes, and other data sites,
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In parts of southwestern Kansas, the sandstone aquifers already serve as 

the principal or secondary source of ground water for irrigation and other 

uses. Data indicate that water may be available for development in sandstone 

aquifers in other parts of the study area. In still other areas, water from 

wells in sandstone aquifers may not be of a suitable quality for some purposes.

The data in this report include records of selected wells, lithologic logs 

of test holes and wells, selected formation surfaces and sandstone thicknes 

ses, chemical analyses of water from selected wells, and water levels in 

observation wells.

The well-numbering system, as shown in figure 2, gives the data-site loca 

tion for a well or test hole according to the U.S. Bureau of Land Management's 

system of land subdivision. In this system, the first set of digits of a well 

number indicates the township; the second set, the range east or west of the 

Sixth Principal Meridian; and the third set, the section. The first letter 

after the section number denotes the quarter section or 160-acre tract; the 

second, the quarter-quarter section or 40-acre tract; and the third, the 

quarter-quarter-quarter section or 10-acre tract. The 160-acre, 40-acre, and 

10-acre tracts are designated A, B, C, and D in a counterclockwise direction 

beginning in the northeastern quadrant. Where two or more wells are located 

in a 10-acre tract, consecutive numbers are added, beginning with 2, in the 

order in which data from the well were collected. Thus in Finney County, the 

number 23-28W-5DCC indicates that the well is in the SW%SW%SE% sec. 5, T.23 

S., R.28 W.



23-28W-5DCC

Figure 2.--Well-numbering system,



Inch-pound units of measurement used in this report may be converted to

International System (SI) of Metric Units using the factors listed below:

To convert from To Multiply by
inch-pound units SI units

inch centimeter 2.54

foot meter 0.3048

square mile square kilometer 2.590

gallon liter 3.785

gallon per minute liter per second 0.06309

gallon per day liter per day 0.06309

degree Fahrenheit (°F) degree Celsius (°C) 5/9 (°F-32)

This data report is intended to be used with the available literature 

about sandstone aquifers (see "Selected References"). It should be useful 

in determining the occurrence and extent of various geologic formations, in 

making an assessment of the availability of water resources, and in plan 

ning an orderly development of water supplies. Information, such as the 

geologic unit (delineated mostly by gamma-ray and laterolog electric logs) 

and its water-yielding characteristics, may be found in table 1. The 

range of thicknesses and physical character of the geologic unit also are 

given. The geologic units commonly were delineated with the aid of gamma-ray 

and laterolog electric logs. Typical radiation and sensitivity characteris 

tics for the geologic units are shown by the logs in figure 3. Interpretive 

information is available concerning the geologic history (Merriam, 1963), 

the stratigraphic succession (Zeller, 1968), and the hydrology, as listed in
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the "Selected References." Specific data, such as depth of well, depth to 

water, yield, etc., are given in table 2 for selected wells. Lithologic 

logs of test holes drilled by the Kansas Geological Survey, privately drilled 

test holes, and selected wells are given in table 3.

A proposed drilling site could be located on the map (fig. 1) and then 

cross-referenced with the geologic section in table 1 and the records and 

logs of nearby wells and test holes given in tables 2-3. Selected forma 

tion surfaces and sandstone thicknesses are listed in table 4.

Information concerning the quality of water in the sandstone aquifers 

is listed in table 5. Concentrations of the major dissolved constituents in 

water from wells are shown, and the limits recommended by the Kansas Department 

of Health and Environment for drinking-water standards are listed below:

Recommended limits, Recommended limits,
in milligrams per liter in micrograms per liter

Constituent ______(mg/L)_____ ______(ug/L)_____

Dissolved solids 500
Iron (Fe) 0.3 300
Manganese (Mn) 0.05 50
Sulfate ($04) 250
Chloride (Cl) 250
Fluoride (F) ' 1.5
Nitrate (NOs) 45

Water levels in wells that typify the seasonal fluctuations and long- 

term trends in some places in the sandstone aquifers are available in table 

6 and several published reports. For Hodgeman and northern Ford Counties, 

water levels in wells in the Dakota Formation are given by Lobmeyer and 

Weakly (1979). Water-level records during 1966-70 are available from Broeker 

and McNellis (1973) and during 1971-75 from Broeker, Mclntyre, and McNellis 

(1977).
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Table 3.--Logs of test holes and wells

[Logs are for holes drilled by the Kansas Geological Survey except where noted 

as drilled by a commercial driller. Altitudes are given in feet above sea 

level. Depth of hole and depth to water are reported in feet below land 

surface.]
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Table 3. Logs of test holes and wells 

EDWARDS COUNTY

24-20W-9DCD. Drilled May 11, 1978. Altitude 2,260 feet. Depth to water 
53 feet (Dakota Formation, 1978) and 50 feet (Cheyenne Sand 
stone, 1978).

QUATERNARY SYSTEM Thickness Depth 
Pleistocene Series, undifferentiated

Clay (topsoil), dark-brown...................... 5 5
Clay, reddish-brown............................. 5 10
Clay, limy, light-brown......................... 1 11

TERTIARY SYSTEM 
Miocene Series

Ogallala Formation
Caliche, with light reddish-brown clay.......... 4 15
Clay, limy, light reddish-brown................. 6 21
Clay, reddish-brown............................. 3 24
Clay, limy, reddish-brown....................... 32 56
Caliche, brittle, reddish-brown................. 1 57
Clay, very sandy, light reddish-brown........... 13 70
Caliche and mortar bed.......................... 11 81

CRETACEOUS SYSTEM
Lower Cretaceous Series 

Dakota Formation
Siltstone, hard, light-gray..................... 1 82
Clay, light-gray, some weathered yellow layers.. 14 96 
Ironstone, black................................ 1 97
Clay, gray, with hard sandstone layer and 

1 ignite....................................... 4 101
Clay, gray, with dark-gray clay................. 6 107
Sandstone, fine-grained......................... 1 108
Clay, gray, with thin sandstone layers.......... 11 119
Sandstone, light-gray........................... 1 120
Sandstone, very fine-grained, light-gray........ 1 121
Clay, gray, with thin sandstone layers.......... 9 130
Sandstone, silty, brown......................... 7 137
Sandstone, fine-grained, silty, brown, and gray 

clay layers................................... 15 152
Ironstone, with dark-gray clay, brown sand 

stone, and lignite............................ 6 158
Clay, gray, and very fine-grained light brown 

ish-yellow sandstone.......................... 7 165
Clay, gray, with thin black to dark-brown 

translucent fragments......................... 16 181
Clay, gray, and light-brown, sllty very fine 

grained sandstone............................. 43 224
Sandstone, medium-grained, brown................ 2 226
Clay, light-gray to yellowish-brown, with thin 

sandstone 1ayers.............................. 14 240
Clay, light-gray to gray and red, with a few 

thin hardened layers.......................... 47 287
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Table 3. Logs of test holes and wells Continued 

EDWARDS COUNTY Continued

24-20W-9DCD. Continued

CRETACEOUS SYSTEM Continued Thickness Depth 
Lower Cretaceous Series Continued 

Kiowa Formation
Siltstone, with gray layers..................... 13 300
Shale, gray, with hard siltstone layers......... 48 348
Shale, black to gray, very hard layer........... 59 407
Shell material, thin layer...................... 1 408
Shale, black, with thin hard layers............. 73 481

Cheyenne Sandstone
Shale, black to dark-gray, with gray sandy shale

and very fine white sandstone................ 14 495
Shale, sandy, dark grayish-brown, with hard

streaks, lignite............................. 14 509
Siltstone, gray, moderately hard, with some

soft layers................................... 31 540
Siltstone, gray, with brown shale, lignite, and

sandstone layers.............................. 10 550

PERMIAN SYSTEM
Upper Permian Series 

Whitehorse Formation
Siltstone, pale green, with some red layers...... 2 552
Shale, red, with some sandy shale................ 4 556

27



Table 3. Logs of test holes and wells Continued

FINNEY COUNTY

24-33W-19DBA.--Drilled February 2, 1977, by a commercial driller. Altitude 
2,920 feet. Depth to water (reported) 71 feet (Dakota Forma 
tion, 1977). Sunflower Electric Cooperative.

QUATERNARY SYSTEM Thickness Depth 
Pleistocene Series, undifferentiated

Topsoil, brown........................................ 5 5
Sand, fine............................................ 10 15

TERTIARY SYSTEM 
Miocene Series

Ogallala Formation
Gravel, coarse, with clay streaks.................. 35 50
Clay, tan, with coarse sand streaks................ 55 105
Clay, gray, with medium sand layers................ 125 230
Sand, medium to coarse, tan........................ 65 295
Clay, tan, some sand streaks....................... 55 350
Sand, medium to coarse, tan, some clay streaks..... 60 410
Clay, tan, with hard gray clay streaks............. 30 440

CRETACEOUS SYSTEM
Upper Cretaceous Series 

Graneros Shale
Shale, hard, black, with sand streaks at 530-535 feet,

550-555 feet, and 595-600 feet.................. 175 615

Lower Cretaceous Series 
Dakota Formation

Sandstone, loose, medium-grained................... 35 650
Sandstone, medium-cemented, fine-grained, well-

sorted.......................................... 45 695
Shale, gray........................................ 25 720
Sand and gray shale................................ 10 730
Shale, gray, sticky, with hard sand streaks........ 35 765
Shale, gray, sticky, with hard red-bed streaks..... 72 837
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Table 3. Logs of test holes and wells Continued 

FINNEY COUNTY Continued

24-33W-32BAC. Drilled January 25, 1977, by a commercial driller. Altitude 
2,920 feet. Depth to water (reported) 74 feet (Ogallala 
Formation, 1977). Sunflower Electric Cooperative.

QUATERNARY SYSTEM Thickness Depth 
Pleistocene Series, undifferentiated

Sand, fine....................................... 20 20

TERTIARY SYSTEM 
Miocene Series

Ogallala Formation
Sand and gravel, with clay streaks............... 60 80
Clay and some sand, light-brown.................. 50 130
Clay, dark-gray.................................. 15 145
Sand, medium to coarse, some clay streaks above

185 feet.................................... 60 205
Clay, light-gray................................. 10 215
Sand, medium to coarse, some clay streaks........ 100 315
Clay, tan........................................ 35 350
Sand, fine, some clay............................ 20 370
Clay, tan with coarse sand streaks............... 25 395
Sand, coarse, some gravel........................ 25 420
Clay, dark-gray.................................. 20 440
Clay, light-gray, with few sand streaks

between 480 and 500 feet.................... 60 500
Clay, light-gray, with sand streaks.............. 10 510
Clay, light-gray................................. 5 515

CRETACEOUS SYSTEM
Lower Cretaceous Series 

Dakota Formation
Sandstone, fine-grained, and clay; lightly

cemented.................................... 125 640
Sandstone, fine-grained, with clay streaks....... 25 665
Sandstone, fine-grained, and dark-gray clay with

some sand streaks........................... 15 680
Sandstone, medium-grained........................ 160 840

Kiowa Formation
Clay, gray....................................... 15 855

Cheyenne Sandstone
Sandstone, medium-grained........................ 10 865
Clay, gray....................................... 5 870

PERMIAN SYSTEM
Upper Permian Series, undifferentiated

Clay, silty, red.................................. 30 900
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Table 3. Logs of test holes and wells Continued

FORD COUNTY

27-22W-13ADA.--Drilled May 25, 1979, by a commercial driller. Altitude 
2,400 feet. Depth to water (reported) about 60 feet. 
[Dakota Formation (?), 1979].

QUATERNARY AND TERTIARY SYSTEMS Thickness Depth 
Pleistocene and Miocene Series, undifferentiated

Sand, fine........................................... 18 18
Clay, sandy.......................................... 11 29

  Clay, cemented....................................... 21 50

CRETACEOUS SYSTEM
Upper Cretaceous Series 

Greenhorn Limestone
Clay, white.......................................... 6 56

Graneros Shale
Shale, black......................................... 103 159

Lower Cretaceous Series 
Dakota Formation

Sand, fine........................................... 13 172
Clay, tan............................................ 17 189
Red bed.............................................. 14 203
Sand, fine, dirty.................................... 6 209

Kiowa Formation
Shale, gray.......................................... 51 260

Cheyenne Sandstone
Shale, gray, and yellow clay streaks................. 40 300
Sandstone............................................ 18 318
Shale, gray.......................................... 26 344

PERMIAN SYSTEM
Upper Permian Series, undifferentiated

Red bed.............................................. 6 350
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Table 3.--Logs of test holes and wells--Continued 

FORD COUNTY Continued

28-22W-30BCC. Drilled September 12, 1978. Altitude 2,490 feet. Depth to 
        water 123 feet (Ogallala Formation, 1978), 147 feet (Cheyenne

Sandstone, 1978), and 166 feet (Upper Permian deposits, 1978).
Everette Cope!and.

QUATERNARY SYSTEM Thickness Depth 
Pleistocene Series, undifferentiated

Topsoil, clayey and silty, dark-brown.............. 2 2

TERTIARY SYSTEM 
Miocene Series

Ogallala Formation
Clay, very silty, light reddish-brown, with

occasional caliche streaks...................... 13 15
Silt, slightly clayey, very light- 

brown, with some caliche........................ 15 30
Silt, very light-brown, with some

caliche......................................... 48 78
Silt, clayey, medium-brown......................... 23 101
Silt, with caliche streaks......................... 12 113
Sand, very fine to fine silty, medium-brown........ 3 116
Sand and gravel, fine to medium, reddish-brown,

with particles of quartz, orthoclase, and
basalt.......................................... 3 119

Gravel, fine to medium, reddish-brown.............. 26 145
Gravel, coarse, reddish-brown...................... 2 147
Gravel, fine to medium............................. 1 148
Gravel, medium to coarse........................... 3 151
Clay, yellow-brown to pinkish-gray, with fine to

medium sand..................................... 2 153
CVay, grayish-white, and very fine sand............ 18 171
Gravel, medium, reddish-brown...................... 2 173
Clay, grayish-white, and medium reddish-brown

gravel.......................................... 2 175
Gravel, medium to coarse, and grayish-white clay... 6 181 
Clay, grayish-white................................ 17 198

CRETACEOUS SYSTEM
Upper Cretaceous Series 

Greenhorn Limestone (?)
Shale, soft, olive-gray............................ 11 209
Limestone, light-gray, indurated................... 2 211
Shale, firm, olive-gray, with a few indurated

thin beds of limestone.......................... 14 225
Shale, hard, dark-gray, with occasional hard thin

streaks of very thin limestone................. 15 240

Graneros Shale (?)
Shale, hard, dark-gray............................. 38 278
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Table 3. Logs of test holes and wells Continued 

FORD COUNTY Continued

28-22W-30BCC . Conti nued

CRETACEOUS SYSTEM Continued Thickness Depth 
Lower Cretaceous Series Continued 

Dakota Formation
Siltstone, light-gray, and very fine-grained

light-gray sandstone.......................... 2 280
Shale, hard, dark-gray...........................*. 1 281
Sandstone, very fine-grained, light-gray........... 1 282
Shale, hard, dark-gray............................. 3 285
Sandstone, very fine-grained, light-gray........... 2 287
Shale, hard, dark-gray, and interbedded very fine 

grained thin light-gray sandstone............. 6 293
Shale, hard, dark-gray............................. 7 300
Sandstone, very fine-grained, light-gray, and hard

dark-gray shale............................... 4 304
Shale, hard, dark-gray............................. 3 307
Sandstone, very fine-grained, light-to medium- 

gray.. ........................................ 1 308
Shale, dark-gray................................... 3 311
Sandstone and shale, interbedded................... 2 313
Shale, dark-gray................................... 4 317
Sandstone, very fine-grained, light- to medium- 

gray.......................................... 3 320
Shale, dark-gray................................... 5 325
Sandstone, very fine-grained, light- to medium- 

gray. ......................................... 1 326
Shale, dark-gray................................... 3 329
Sandstone and shale, interbedded................... 14 343
Sandstone, very fine-grained, light- to medium- 

gray .......................................... 2 345
Shale, dark-gray, and dark-gray silty shale........ 22 367
Sandstone, very fine-grained, light- to medium- 

gray .......................................... 1 368
Shale, dark-gray................................... 2 370

Kiowa Formation
Shale, smooth, very dark-gray...................... 47 417
Limestone, white, and very dark-gray shale......... 1 418
Shale, very dark-gray.............................. 2 420

Cheyenne Sandstone
Shale, very dark-gray, and very fine-grained, 

mostly friable to thinly indurated, thin 
light-gray sandstone.......................... 3 423
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Table 3. Logs of test holes and wells Continued 

FORD COUNTY Continued

28-22W-30BCC. -Continued

CRETACEOUS SYSTEM Continued Thickness Depth 
Lower Cretaceous Series Continued 

Cheyenne Sandstone Continued
Sandstone, very fine-grained, light-gray, friable,

and black carbonaceous shale.................. 10 433
Sandstone, very fine-grained, light-gray,

cemented...................................... 1 434
Sandstone, very fine-grained, light-gray, mostly 

friable, with thin cemented layers, and black 
carbonaceous shale splinters.................. 13 447

Shale, friable, medium-gray, with very fine-grained
sand.......................................... 11 458

Sandstone, very fine-grained, friable, light- 
gray, few thin cemented streaks............... 8 466

Sandstone, very fine-grained, friable, very light- 
gray, and yellow-brown streaks, and minor 
amount of very light-gray soft shale.......... 7 473

PERMIAN SYSTEM
Upper Permian Series 

Whitehorse Formation
Shale, soft, dark reddish-brown....................... 8 481
Shale, soft, dark reddish-brown and black brittle

splintery shale, with a few hard streaks......... 2 483
Shale, soft, dark reddish-brown, and dark reddish- 

brown siltstone, with few hard streaks........... 20 503
Siltstone, dark reddish-brown, indurated.............. 2 505
Shale, dark reddish-brown, and dark reddish-brown

si 1tstone........................................ 5 510
Siltstone, dark reddish-brown, and dark reddish- 

brown shale...................................... 15 525
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Table 3. Logs of test holes and wells Continued 

FORD COUNTY Continued

28-26W-29BAD. Drilled July 13, 1977. Altitude 2,680 feet. Depth to water 
180 feet and 171 feet (Dakota Formation at well depths 593 
and 455 feet, respectively, 1978). Austin Bentzer.

QUATERNARY SYSTEM Thickness Depth 
Pleistocene Series, undifferentiated

Topsoil 1 1 
Clay, light reddish-brown, with caliche............ 6 7

TERTIARY SYSTEM 
Miocene Series

Ogallala Formation
Clay, light-brown, with caliche.................... 8 15
Clay, brown to light-brown......................... 30 45
Clay, brown, with caliche.......................... 13 58
Clay, brown, with caliche and reddish-brown clay

layers........................................ 17 75
Clay, reddish-brown to light reddish-brown, with

caliche....................................... 25 100
Sand, fine to coarse, and fine gravel.............. 15 115
Sand, fine to coarse, slightly cemented, and

fine gravel................................... 11 126
Caliche, hard....'.................................. 1 127
Sand, fine to coarse, slightly cemented, and

fine gravel................................... 8 135
Caliche, hard...................................... 1 136
Sand, fine to coarse, slightly cemented, and

fine gravel with thin clay and caliche
layers........................................ 14 150

Clay, light-brown, and caliche, with a few thin
sand layers................................... 15 165

Clay, light-gray to light-yellow, with hard
caliche and mortar-bed streaks................ 25 190

CRETACEOUS SYSTEM
Upper Cretaceous Series 

Greenhorn Limestone
Clay, light-yellow to gray, with thin limestone

streaks......................................... 4 194
Clay, black to light-gray, with thin hard lime 

stone streaks................................... 31 225
Shale, black, with light-gray shale and thin

hard limestone layers........................... 10 235

Graneros Shale
Shale, black, with a thin green clay layer and

white bentonite layers.......................... 5 240
Shale, dark brownish-gray, with thin hard layers... 50 290
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Table 3. Logs of test holes and wells Continued 

FORD COUNTY Continued

28-26W-29BAD. Centinued

CRETACEOUS SYSTEM Continued Thickness Depth 
Lower Cretaceous Series Continued 

Dakota Formation Continued
Clay, dark-gray, and very fine-grained light-gray

sandstone..................................... 9 299
Clay, dark-gray, with hard streaks................. 31 330
Clay, dark-gray to very light-gray................. 16 346
Clay, very light-gray.............................. 17 363
Clay, light-brown to grayish-brown, and lignite.... 7 370
Clay, very light-gray, with brownish-gray clay

and lignite streaks........................... 36 406
Sandstone, very fine-grained, silty, light-gray,

some hard layers, and light brownish-gray
clay with lignite layers...................... 29 435

Sandstone, silica-cemented (orthoquartzite), very
hard, brown................................... 1 436

Sandstone, very fine-grained, very silty, light- 
gray.......................................... 9 445

Sandstone, very silty, gray........................ 47 492
Sandstone, hard, brown............................. 1 493
Sandstone, very fine-grained, gray, and red

mottled-gray clay............................. 27 520
Sandstone, very fine-grained, hard, gray........... 7 527
Clay, gray, with hard streaks.....................'. 8 535
Sandstone, hard, gray.............................. 5 540
Clay, gray, with hard streaks...................... 8 548
Sandstone, hard, gray, and gray clay in thin

1ayers........................................ 25 573
Clay, gray, with hard streaks...................... 12 585
Clay, light-gray, and very fine-grained silty

sandstones with red clay...................... 18 603
Sandstone, very fine-grained, light-gray........... 16 619
Sandstone, hard.................................... 1 620

Kiowa Formation
Shale, gray to black, with hard streaks............ 130 750
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Table 3. Logs of test holes and wells--Continued 

GRANT COUNTY

28-38W-18BBB.--Drilled November 6, 1978, by a commercial driller. Altitude 
3,130 feet. Depth to water (reported) 240 feet.(0ga!1a1a 
and Dakota Formations, 1978).

QUATERNARY AND TERTIARY SYSTEMS Thickness Depth 
Pleistocene and Miocene Series, undifferentiated

Clay, brown......................................... 26 26
Clay, brown, and sand streaks....................... 17 43
Sand, fine.......................................... 14 57
Clay, brown......................................... 20 77
Clay, brown with tight sand streaks................. 35 112
Clay, brown, with loose sand streaks................ 59 171
Sand, fine to medium, loose......................... 15 186
Clay, brown......................................... 28 214
Sand, fine to medium, clean......................... 34 248
Clay, brown......................................... 37 285
Sand, fine to medium, clean......................... 25 310
Clay, brown, tight.................................. 37 347
Sand, fine to medium, loose......................... 15 362

CRETACEOUS SYSTEM
Lower Cretaceous Series, undifferentiated

Shale, black........................................ 43 405
Sandstone and clay.................................. 25 430
Shale, black........................................ 22 452
Sandstone, with clay streaks........................ 22 474
Shale, loose........................................ 19 493
Sandstone, clean and loose.......................... 49 542
Shale............................................... 8 550
Sandstone........................................... 11 561
Shale, black and blue............................... 7 568

PERMIAN SYSTEM
Upper Permian Series, undifferentiated

Shale, red.......................................... 12 580
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Table 3.--Logs of test holes and welIs Continued 

GRANT COUNTY Continued

30-37W-25AC.--Drilled April 25, 1961, by Saturn Oil and Gas Company. Altitude 
       3 j005 feet . ( Log modified from Fader and others, 1964, p. 127-128).

QUATERNARY SYSTEM Thickness Depth 
Pleistocene Series, undifferentiated

Silt, sandy, tan to brown........................... 13 13
Caliche, hard....................................... 4 17
Silt, sandy, brown, with a little clay and fine

gravel......................................... 27 44
Caliche, very hard.................................. 4 48
Silt, brown......................................... 7 55
Sand, fine to coarse, silty, with fine to medium

gravel......................................... 16 71
Caliche, soft....................................... 2 73
Silt, sandy, brown.................................. 57 130
Sand, fine to coarse, and fine gravel............... 22 152
Caliche, hard....................................... 2 154
Silt, sandy, brown.................................. 21 175
Sand, fine to coarse, and fine gravel............... 6 181
Caliche............................................. 2 183
Sand, fine to coarse, silty......................... 15 198
Caliche............................................. 4 202
Sand, fine, silty, brown............................ 48 250
Clay, silty, brown.................................. 20 270
Sand, fine, silty, brown............................ 13 283
Sand, fine to medium................................ 22 305
Sand, fine to coarse, with little fine gravel....... 26 331
Clay, sandy, red.................................... 5 336
Sand, fine to coarse, with a little fine gravel..... 14 350

TERTIARY SYSTEM 
Miocene Series

Ogallala Formation
Clay, sandy, red.................................... 6 356
Clay, tan, interbedded with brown silt and sand

to fine gravel.................................. 29 385
Sand, fine to coarse, silty, brown.................. 39 424
Clay, silty, brown.................................. 6 430
Sand, fine, lime-cemented, tan...................... 13 443
Clay, silty, red.................................... 4 447
Sand, fine, limonite-yellow......................... 17 464
Sand, very fine to fine, moderately hard,

silty, limonite-yellow; contains thin red
beds............................................ 50 514

PERMIAN SYSTEM
Upper Permian Series, undifferentiated

Sandstone, very fine, hard, silty, red, with
streaks of red shale and gypsum beds............ 286+ 800+
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Table 3. Logs of test holes and wells Continued 

GRANT COUNTY Continued

30-37W-32AA. Drilled May 6, 1961, by Garvey Drilling Company for Anadarko 
Production. Altitude 3,071 feet. (Log modified from Fader 
and others, 1964, p. 129).

QUATERNARY SYSTEM Thickness Depth 
Pleistocene Series (?), undifferentiated

Silt, clayey, tan to reddish-brown; contains a
little caliche and fine sand.................... 50 50

Silt, sandy, tan, and caliche; contains a few
fine sand streaks............................... 12 62

Sand, fine to medium, silty, brown................. 11 73
Sand, coarse, brown................................ 22 95
Sand, medium to coarse, and fine to medium

gravel; contains a few caliche and silt
streaks......................................... 10 105

Sand, medium to coarse, silty, and fine to medium
gravel.......................................... 50 155

Gravel, fine to coarse, and coarse sand............ 70 225
Clay, brown........................................ 8 233
Gravel, coarse to fine, and coarse sand............ 7 240
Silt, tan, with gravel and sand streaks............ 45 285
Clay, silty, gray.................................. 8 293
Silt, tan, with gravel and sand streaks............ 9 302
Gravel, fine to medium, and coarse sand, with

tan silty clay layers........................... 18 320
Sand, fine to medium, silty, and caliche........... 25 345

TERTIARY SYSTEM 
Miocene Series

Ogallala Formation
Clay, hard, red.................................... 4 349
Sand, fine, cemented, tan.......................... 4 353
Clay, gray and tan................................. 7 360
Sand, hard, silty, tan............................. 27 387
Clay, hard, red.................................... 4 391
Sand, fine to coarse; contains a little fine

gravel.......................................... 7 398
Clay, hard, red.................................... 2 400
Silt, hard, tan, and gray sandy clay, with red

clay streaks.................................... 62 462

JURASSIC SYSTEM
Upper Jurassic Series, undifferentiated

Sandstone, fine, moderately hard, yellow, gray, 
and white, interbedded with yellow, gray, 
and white sandy siltstone.....c................. 45 507

Siltstone, hard, sandy, tan to red, with very
hard fine sandstone streaks..................... 33 540

PERMIAN SYSTEM
Upper Permian Series 

Big Basin Formation
Sandstone, very hard, silty, dark-red, with a

few soft streaks................................ 65+ 605+
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Table 3.--Logs of test holes and wells Continued

GRAY COUNTY

25-29W-21CDA.--Driller October 31, 1977. Altitude 2,707 feet (Dakota 
Formation, 1977). Carl Strawn.

QUATERNARY SYSTEM Thickness Depth 
Pleistocene Series, undifferentiated

Silt, sandy, clayey, dark-brown; contains plant
roots and partly decayed organic matter........ 2 2

Silt, sandy, light reddish-brown, with caliche.... 3 5
Sand, fine to medium, silty, light reddish-brown.. 4 9

TERTIARY SYSTEM 
Miocene Series

Ogallala Formation
Sand, fine to coarse, and fine gravel; contains

caliche pebbles................................ 7 16
Clay, very sandy, light-brown to light grayish- 

brown.......................................... 14 30
Sand, fine to medium, with light reddish-brown

clay streaks and caliche streaks............... 29 59
Clay, light reddish-brown, and caliche with

agate.......................................... 16 75
Clay, compact, brittle, light yellowish-brown..... 15 90
Sand, yellowish-brown to brown.................... 3 93
Sand, fine to medium, light-brown, with light- 

brown clay and caliche layers.................. 25 118
Sand, fine to medium, light-brown to yellowish 

brown, with light-brown, grayish-green, and 
yellowish-brown clay........................... 17 135

Sand, fine, silty, light-brown, with caliche
and clay layers................................ 18 153

Sand, fine to coarse.............................. 13 166
Sand, fine to coarse, silty, with loose sand

1ayers......................................... 15 181
Sand, fine to coarse, with a few very loose

streaks........................................ 19 200

CRETACEOUS SYSTEM
Upper Cretaceous Series 

Greenhorn Limestone
Limestone, weathered, light-gray to yellow, and

gray to yellow shale........................... 5 205
Shale, black, and limestone streaks............... 20 225
Limestone, hard, gray to black, and black shale... 52 277

Graneros Shale
Shale, black; contains bentonite layers........... 64 341
Shale, hard, black................................ 12 353
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Table 3.--Logs of test holes and wells Continued 

GRAY COUNTY Continued

25-29W-21CDA. Continued

CRETACEOUS SYSTEM Continued Thickness Depth 
Lower Cretaceous Series Continued 

Dakota Formation Continued
Shale, black to light-gray, with hard streaks;

contains lignite layers........................ 14 367
Sandstone, very fine-grained, white................ 8 375
Siltstone, light-gray, and very fine-grained

sandstone....................................... 17 392
Sandstone, very fine-grained, white................ 4 396
Clay, gray, red-mottled, and clay with very

fine-grained sandstone layers................... 9 405
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Table 3. Logs of test holes and wells Continued 

GRAY COUNTY Continued

25-29W-21CDA2. Drilled October 4, 1978. Altitude 2,707 feet. Depth to 
         water 168 feet (Kiowa Shale, 1978). Carl Strawn.

QUATERNARY SYSTEM Thickness Depth 
Pleistocene Series, undifferentiated

Topsoil, light gray-brown.......................... 2 2
Sand, fine to medium, and silt, light-tan.......... 4 6
Sand, fine to coarse, reddish-orange-brown......... 7 13

TERTIARY SYSTEM 
Miocene Series

Ogallala Formation
Sand and silt, some caliche........................ 2 15
Sand and silt layers, clayey, light brownish- 

orange.......................................... 13 28
Sand, fine, and medium to coarse gravel, light

brownish-orange, with abundant caliche.......... 4 32
Silt, clayey, light-brown.......................... 8 40
Silt, light-brown, with hard caliche streaks and

cemented fine to medium silty light brownish- 
orange sand..................................... 5 45

Sand, fine to medium with light-brownish-orange
caliche streaks................................. 11 56

Sand, fine to medium, light brownish-orange........ 3 59
Sand, fine to medium, light brownish-orange,

with caliche streak............................. 1 60
Clay, silty, very calcareous, very light-brown

and light-brown................................. 7 67
Clay, silty, very calcareous, light-brown, with

fine gravel and caliche......................... 5 72
Clay, silty, very calcareous, light-brown, with

abundant caliche................................ 3 75
Clay and caliche, very light-brown, brittle, and

very calcareous clay............................ 15 90
Sand, fine to medium, brown, with minor clay....... 12 102
Clay, very calcareous, buff, and much caliche...... 3 105
Sand, medium to coarse, and clay, brown to buff,

with some caliche............................... 11 116
Sand, medium to coarse, and clay, with abundant

caliche......................................... 4 120
Sand, medium to coarse, brown...................... 13 133
Clay and caliche, buff to tan...................... 2 135
Sand, fine to very coarse, mostly medium,

brown........................................... 13 148
Caliche and clay................................... 1 149
Sand, medium, brown................................ 1 150
Sand, fine to very coarse, mostly medium to

coarse, very clean.............................. 29 179
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Table 3. Logs of test holes and wells Continued 

GRAY COUNTY Continued

25-29W-21CDA2. Continued

TERTIARY SYSTEM Continued Thickness Depth 
Miocene Series Continued 

Ogallala Formation Continued
Caliche and clay................................... 1 180
Clay, buff to tan.................................. 4 184
Sand, medium to coarse, brown with minor caliche... 17 201

CRETACEOUS SYSTEM
Upper Cretaceous Series 

Greenhorn Limestone
Limestone and clay, soft to brittle................. 5 206
Shale, soft, very dark-gray......................... 3 209
Shale, soft, very dark-gray, with cemented layer.... 1 210
Shale, hard, very dark-gray......................... 3 213
Cemented layer...................................... 1 214
Shale, very dark-gray, with scattered hard streaks.. 9 223 
Cemented layer...................................... 1 224
Shale, very dark-gray, and medium-gray thin

cemented layers of shale....................... 6 230
Shale, very dark-gray, and medium light-gray

cemented limy shale............................ 9 239
Shale, medium-brown, calcareous, brittle............ 1 240
Shale, cemented, limy, medium light-gray, and minor

amounts of very dark-gray shale................ 29 269

Graneros Shale
Shale, hard streaks, light-gray and medium light- 

gray bentonite................................. 15 284
Shale, very dark-gray, with minor amount of light- 

gray bentonite................................. 15 299
Shale, very dark-gray, with a few hard streaks...... 23 322
Shale, very dark-gray, with minor amount of light- 

gray bentonite................................. 7 329
Shale, very dark-gray, with many hard streaks....... 15 344

Lower Cretaceous Series 
Dakota Formation

Shale, dark-gray, and tan orangish-yellow shale..... 9 353
Cemented layer, probably sandstone.................. 3 356
Cemented layer, gray and tan shale.................. 3 359
Cemented layer, whitish-gray shale and lignite...... 15 374
Shale, tan, light-gray, and gray.................... 10 384
Shale, tan, light-gray, and gray, with some lignite

beds (thin) and whitish-gray shale............. 5 389
Sandstone, very fine-grained, dark-gray, and silty

gray shale..................................... 6 395
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Table 3. Logs of test holes and wells Continued 

GRAY COUNTY Continued

25-29W-21CDA2. Continued

CRETACEOUS SYSTEM Continued Thickness Depth 
Lower Cretaceous Series Continued 

Dakota Formation Continued
Shale and siltstone, medium to dark-gray, and some

tan shale...................................... 4 399
Shale, tan, and cemented, quartzitic red

sandstone...................................... 5 404
Shale, dark-gray, and silty light- to medium-gray

and tan shale, with hard streak at 411 feet.... 17 421
Sandstone, fine-grained, and shale, cemented and

hard, reddish-brown-yellow..................... 9 430
Shale, light- to dark-gray and tan, and silty

shale.......................................... 6 436
Shale, dark-gray.................................... 3 439
Shale, dark-gray and light tan...................... 7 446
Shale, dark- and light-gray......................... 3 449
Shale, light-gray and tan, with trace of lignite.... 3 452
Shale, light-gray and tan........................... 9 461
Shale, dark-gray, with trace of lignite at 464

feet........................................... 8 469
Shale, dark-gray, with trace of red quartz sand..... 1 470
Lignite............................................. 3 473
Shale, light-gray, and lignite...................... 2 475
Shale, light- to dark-gray.......................... 1 476
Shale, silty, dark-gray, with trace of calcite...... 3 479
Shale, dark-gray and light-tan...................... 2 481
Shale, light- to dark-gray and tan.................. 6 487
Shale, sandy, soft, buff, and dark-gray shale....... 3 490
Shale, light- to dark-gray and tan, with trace of

1i gni te........................................ 12 502
Shale, light- to dark-gray and tan, with trace of

red-maroon shale............................... 2 504
Shale, light- to dark-gray and tan.................. 3 507
Shale, light- to dark-gray and tan, with trace of

red-mottled and light-gray shale............... 4 511
Shale, dark-gray, some light-gray, tan, and red- 

maroon......................................... 3 514
Shale, dark-gray, some light-gray, tan, and red- 

maroon, with trace of medium-grained sand...... 6 520
Shale and sand, dark-gray, light-gray, tan, and red- 

maroon, with trace of gray shale with red 
mottling....................................... 2 522

Shale, light- to dark-gray, tan, and red-mottled,
with hard layer at 528 feet.................... 9 531

Shale, light- to dark-gray, tan, and maroon......... 3 534
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Table 3. Logs of test holes and wells Continued

GRAY COUNTY Continued 

25-29W-21CDA2. Continued

CRETACEOUS SYSTEM Continued Thickness Depth 
Lower Cretaceous Series Continued 

Dakota Formation Continued
Shale, light- to dark-gray, tan, red-mottled, and 

medium to coarse sand, with hard streak at 
538 feet....................................... 9 543

Sandstone, hard, reddish-brown, and light- to dark- 
gray, tan, and red-mottled shale............... 4 547

Sandstone and shale, reddish-brown, with granules
at 547 feet.................................... 2 549

Shale, light-gray, with red mottling and hard
streaks........................................ 1 550

Shale, light-gray, with red mottling and fine 
grained cemented red sandstone................. 6 556

Shale and sandstone, light-gray, with red mottling;
contains bright red shale...................... 2 558

Shale and sandstone, light-gray with red mottling,
hard........................................... 5 563

Shale, light-gray, red-mottled, and trace of
yellow shale................................... 4 567

Shale, light-gray with red mottling, and thin
cemented very hard red sandstone............... 4 571

Kiowa Formation
Shale, dark-gray to black.......................... 30 601
Shale, light-gray to black, with traces of red

mottling........................................ 9 610
Shale, light-gray to black, bright blue-green,

and pale blue-gray, silty....................... 6 616
Shale, light-gray, and thin cemented brownish-red

sandstone....................................... 7 623
Shale, light-gray.................................. 5 628
Sandstone, thin, well-cemented, brown.............. 2 630
Ironstone and quartz, red-stained.................. 1 631
Shale, light- to dark-gray, occasional hard

streak.......................................... 25 656
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Table 3. Logs of test holes and wells Continued 

GRAY COUNTY Continued

25-29W-33DCB.  Drilled by Gear Company. Altitude 2,700 feet.

QUATERNARY, TERTIARY, AND CRETACEOUS SYSTEMS Thickness Depth 
Pleistocene, Miocene, and Upper Cretaceous Series

No samples............................................. 470 470

CRETACEOUS SYSTEM
Lower Cretaceous Series 

Dakota Formation
Siltstone, pyritic, gray, interbedded with fine- 

to coarse-grained sand and very calcareous 
shale............................................ 355 825

PERMIAN SYSTEM
Upper Permian Series, undifferentiated

Shale, sandy, reddish-brown......................... 290 1,115
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Table 3.--Logs of test holes and wells--Continued 

GRAY COUNTY Continued

28-28W-9DAC. Drilled August 1, 1978, by a commercial driller. Altitude         2,780 feet.

QUATERNARY SYSTEM Thickness Depth 
Pleistocene Series, undifferentiated

Topsoil........................................... 4 4
Clay, tan......................................... 84 88

TERTIARY SYSTEM 
Miocene Series

Ogallala Formation
Caliche, hard..................................... 26 114
Sand, fine to medium.............................. 36 150
Sand, fine to medium, with clay streaks........... 18 168
Sand, fine, with clay streaks..................... 22 190

CRETACEOUS SYSTEM 
Upper Cretaceous Series 

Greenhorn Limestone
Limestone.......................................... 22 212

Graneros Shale
Sand, fine, silty, with clay streaks............... 28 240

Upper and Lower Cretaceous Series, undifferentiated
Shale, black, hard................................. 192 432

Lower Cretaceous Series 
Cheyenne Sandstone

Sandstone and streaks of shale, tight.............. 26 458
Shale, black, hard................................. 38 496

PERMIAN SYSTEM
Upper Permian Series, undifferentiated

Shale, red........................................ 4 500
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Table 3.--Logs of test holes and wells--Continued 

GREELEY COUNTY

17-40W-30CC. Drilled by Apache Company. Altitude 3,615 feet.

QUATERNARY AND TERTIARY SYSTEMS Thickness Depth 
Pleistocene and Miocene Series

No samples.......................................... 100 100

TERTIARY SYSTEM 
Miocene Series

Ogallala Formation
Sand and gravel.................................. 140 240

CRETACEOUS SYSTEM
Upper Cretaceous Series 

Niobrara Chalk
Shale, calcareous, fossiliferous, mottled, gray..... 310 550 
Shale, dark-gray to black........................... 35 585

Fort Hays Limestone Member
Limestone, thin-bedded, shaley, fossiliferous,

chalky, white and gray........................... 65 650

Carlile Shale
Shale, sandy, fossiliferous, calcareous, mottled,

gray...........................................'.. 130 780
Shale, fossiliferous, calcareous, mottled,

medium- to dark-gray............................. 120 900

Greenhorn Limestone
Limestone, fossiliferous, shaley, thin-bedded,

impure, chalky, gray-buff........................ 110 1,010

Graneros Shale
Shale, fossiliferous, pyritic, slightly cal 

careous, mottled, dark-gray...................... 75 1,085

Lower Cretaceous Series 
Dakota Formation

Siltstone and shale, interbedded, friable, pyritic,
gray, with fine- to coarse-grained sand.......... 391 1,476

JURASSIC SYSTEM
Upper Jurassic Series 

Morrison Formation
Clay and shale, sandy, varicolored, with

nodules of pink and colorless chalcedony........ 74 1,550
Clay and shale, varicolored, and streaks of

anhydrite....................................... 45 1,595
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Table 3. Logs of test holes and wells Continued 

GREELEY COUNTY Continued

17-40W-30CC. Continued

PERMIAN SYSTEM Thickness Depth 
Upper Permian Series, undifferentiated 

Anhydrite, white, and interbedded
reddish-brown shale............................ 195 1,790
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Table 3. Logs of test holes and wells Continued 

HAMILTON COUNTY

26-41W-13D. Drilled September 1, 1973, by a commercial driller. Altitude 
      3^429 feet.

QUATERNARY AND TERTIARY SYSTEMS Thickness Depth 
Pleistocene and Miocene Series, 

un different!'a ted 
Clay............................................... 70 70
Sand, coarse, and clay............................. 10 80
Cl ay............................................... 50 130
Sand and gravel, with clay streaks................. 30 160
Sand and gravel, medium, and clay streaks.......... 20 180

CRETACEOUS AND JURASSIC SYSTEMS
Lower Cretaceous and Upper Jurassic Series, 

undifferentiated 
Shale, blue....................................... 80 260
Shale, blue, and rock............................. 160 420
Sandstone, friable................................ 20 440
Sandstone and shale, friable...................... 20 460
Sandstone, shale, and rocks....................... 170 630

PERMIAN SYSTEM
Upper Permian Series, undifferentiated

Siltstone, red.................................... 30 660
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Table 3. Logs of test holes and wells Continued 

HASKELL COUNTY

28-34W-6BB.--Drilled 1n 1942 by a commercial driller. Altitude 3,062 feet.

QUATERNARY SYSTEM Thickness Depth 
Pleistocene Series, undifferentiated

Soil, sandy, dark-gray............................ 2 2
Silt, soft, yellow-brown, and very fine to fine

sand........................................... 5 7
Silt, soft, brown with fine to coarse sand and

nodules of caliche............................. 8 15
Silt, soft, white, and fine sand.................. 3 18
Sand, very fine to coarse, and gray-brown soft

silt........................................... 8 26
Silt, soft, tan, with very fine to coarse sand

and caliche.................................... 28 54
Sand, fine to coarse, with buff soft silt,

caliche, and fine gravel....................... 6 60
Sand, fine to coarse, and buff silt............... 16 76
Sand, fine to medium, with buff compact silt,

caliche, and fine to coarse gravel............. 20 96
Gravel, fine to coarse, with coarse to medium

sand and tan and buff compact silt............. 14 110
Gravel, fine to medium, and coarse to very coarse

sand........................................... 12 122
Gravel, very coarse to fine, and coarse sand...... 31 153
Silt, soft, buff to gray, and fine to medium

sand........................................... 27 180
Sand, fine to coarse, with white to buff soft

silt and caliche............................... 22 202
Gravel, fine to medium, with medium to coarse sand

and buff soft silt............................. 8 210
Sand, fine to coarse, with fine gravel, caliche,

and buff silt.................................. 20 230
Sand, medium to coarse, with fine gravel, caliche,

and tan soft silt.............................. 7 237
Silt, soft, tan, and medium sand.................. 13 250
Sand, fine to medium, and gray and tan soft silt.. 20 270 
Sand, fine to coarse, with tan soft silt, caliche

and fine gravel................................ 16 286
Gravel, fine to medium, with fine to coarse sand,

caliche, and tan soft silt..................... 14 300

TERTIARY SYSTEM 
Miocene Series

Ogallala Formation
Silt, soft, white and tan, with fine to medium

sand and caliche...;........................... 9 309
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Table 3.--Logs of test holes and welIs Continued 

HASKELL COUNTY Continued

28-34W-6BB. Continued

TERTIARY SYSTEM Continued Thickness Depth 
Miocene Series Continued

Ogallala Formation Continued
Gravel, fine, with medium to coarse sand and gray

soft silt....................................... 21 330
Sand, medium to coarse, with fine gravel, caliche

and soft white silt............................. 32 362
Silt, soft, light-gray to tan, with caliche and

fine to medium sand............................. 48 410
Sand, fine to coarse, with fine to medium gravel

and light-gray to tan soft silt................. 20 430
Silt, compact, blocky, brown to tan, white, and

medium sand..................................... 68 498

CRETACEOUS SYSTEM
Lower Cretaceous Series 

Dakota Formation
Sandstone, yellowish- to reddish-brown............. 12 510
Clay and silt, varicolored, and very fine sand..... 10 520
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Table 3.--Logs of test holes and wells Continued 

HASKELL COUNTY Continued

29-31W-2BBD. Drilled May 24, 1979, by a commercial driller. Altitude 2,861 
feet. Depth to water 190 feet (Ogallala Formation, 1979, 
reported).

QUATERNARY SYSTEM Thickness Depth 
Pleistocene Series, undifferentiated

Clay, brown........................................ 42 42
Sand, fine......................................... 12 54
Clay, sandy, brown................................. 17 71
Clay, brown........................................ 21 92
Sand, fine to coarse, few clay streaks............. 34 126
Sand and gravel, fine to coarse.................... 104 230

TERTIARY SYSTEM 
Miocene Series

Ogallala Formation
Sand, fine to medium, with clay streaks............ 26 256
Clay, gray......................................... 31 287
Sand, fine to medium, with a few clay streaks...... 21 308
Sand, fine to medium, with caliche streaks......... 134 442
Sand, fine to medium, with a few clay streaks...... 20 462

CRETACEOUS SYSTEM
Lower Cretaceous Series, undifferentiated

Clay, cemented, tan................................ 28 490
Shale, gray........................................ 16 506

PERMIAN SYSTEM
Upper Permian Series, undifferentiated

Red bed............................................ 4 510
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Table 3. Logs of test holes and wells Continued 

HASKELL COUNTY Continued

30-33W-27AAA. Drilled December 6, 1974. Altitude 2,928 feet.

QUATERNARY SYSTEM Thickness Depth 
Pleistocene Series, undifferentiated

Clay, dark grayish-brown.......................... 8 8
Clay, light grayish-brown......................... 9 17
Clay, light-brown................................. 2 19
Clay, sandy, light reddish-brown.................. 6 25
Clay, sandy, light reddish-brown, with caliche.... 16 41
Sand, fine to medium, silty, reddish-brown........ 15 56
Clay, brittle, light-brown........................ 12 68
Sand, fine to coarse, silty, light reddish-brown,

and fine gravel................................ 12 80
Sand, fine to coarse, and fine gravel............. 24 104
Caliche, white to pink, and light-brown clay...... 16 120
Sand, fine to coarse, and light-yellow clay;

contains caliche............................... 12 132
Sand, fine to coarse, and gravel.................. 8 140
Caliche, hard, white.............................. 1 141
Clay, light-brown, and caliche.................... 24 165
Clay, light-brown, and caliche, with a few sand

and gravel streaks............................. 23 188
Clay, brittle, brown.............................. 60 248
Sand, fine to coarse.............................. 9 257
Clay, brittle, grayish-brown to brown............. 25 282
Sand, fine to coarse, with a few thin clay

streaks........................................ 59 341

TERTIARY SYSTEM 
Miocene Series

Ogallala Formation
Clay, light reddish-brown to tan.................. 4 345
Sand, fine to coarse.............................. 52 397
Clay, light reddish-brown, with thin caliche

streaks and diatomaceous marl.................. 23 420
Clay, light reddish-brown, with thin caliche and

white opal streaks............................. 15 435
Clay, sandy, light reddish-brown, with caliche

streaks........................................ 35 470
Clay, grayish-brown, with hard streaks............ 17 487

CRETACEOUS SYSTEM
Lower Cretaceous Series 

Kiowa Formation
Siltstone, hard, gray............................. 1 488
Clay, dark-gray, with hard streaks................ 34 522

Cheyenne Sandstone
Sandstone, fine-grained, light-brown.............. 61 583
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Table 3. Logs of test holes and wells Continued 

HASKELL COUNTY Continued

30-33W-27AAA. Continued

CRETACEOUS SYSTEM Continued Thickness Depth 
Lower Cretaceous Series Continued 

Cheyenne Sandstone Continued
Sandstone, very fine-grained, light-brown to

1ight-red...................................... 7 590
Sandstone, moderately hard, yellowish-brown....... 7 597

JURASSIC SYSTEM
Upper Jurassic Series, undifferentiated

Siltstone, hard, gray.............................. 3 600
Sandstone, very fine-grained, light-green.......... 14 614

PERMIAN SYSTEM
Upper Permian Series 

Big Basin Formation
Clay, dark reddish-brown, and dark reddish-brown

silty sandstone................................. 31 645
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Table 3.--Logs of test holes and welIs Continued 

HODGEMAN COUNTY

23~22W-7DAA.--Dril1ed October 4, 1972. Altitude 2,239 feet.

QUATERNARY SYSTEM Thickness Depth 
Pleistocene Series

Topsoil, brown..................................... 1 1

TERTIARY SYSTEM 
Miocene Series

Ogallala Formation
Clay, sandy, limy, tan, with tan clay layers....... 14 15
Clay, sandy to gravelly, limy, tan, with tan clay

layers.......................................... 13 28
Clay, brown to grayish-brown....................... 2 30

CRETACEOUS SYSTEM
Lower Cretaceous Series 

Dakota Formation
Clay, gray to red.................................. 11 41
Clay, red.......................................... 3 44
Clay, gray, red, and yellow........................ 10 54
Sandstone, fine- to medium-grained, yellow......... 6 60
Ironstone and gray clay............................ 1 61
Sandstone, yellow to brown......................... 5 66
Clay, gray to red and yellow, with fine-grained

sandstone streaks............................... 12 78
Clay, gray to red and brown........................ 12 90
Clay, light-gray................................... 5 95
Clay, dark-gray.................................... 5 100
Clay, light-gray................................... 2 102
Clay, gray and red................................. 13 115
Clay, gray......................................... 12 127
Clay, very dark-gray............................... 5 132
Clay, gray, with some red clay..................... 3 135
Clay, gray, with lignite layers.................... 5 140
Clay, gray, with some red clay..................... 14 154
Sandstone, gray.................................... 2 156
Clay, carbonaceous, gray, with lignite............. 3 159
Sandstone, fine-grained, yellow to brown........... 8 167
Clay, gray and yel1ow.............................. 13 180
Clay, gray, with a few hard streaks................ 12 192
Clay, gray and red................................. 34 226
Clay, light-gray and red........................... 11 237

Kiowa Formation
Clay and shale, dark-gray, light-gray, and

red, with hard sandstone layers................. 90 327
Shal e, bl ack....................................... 23 350
Shale, black; contains shells...................... 10 360
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Table 3. Logs of test holes and wells Continued 

HODGEMAN COUNTY Continued

23-22W-7DAA.--Continued

CRETACEOUS SYSTEM Continued Thickness Depth 
Lower Cretaceous Series Continued 

Kiowa Formation Continued
Shale, black, with thin hard layers............... 60 420

Cheyenne Sandstone
Shale, sandy, gray to black, with thin hard

layers......................................... 20 440
Siltstone, white to light grayish-green........... 5 445

PERMIAN SYSTEM
Upper Permian Series, undifferentiated

Shale, red, with a few thin hard layers........... 37 482
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Table 3. Logs of test holes and wells Continued 

KEARNY COUNTY

21-35W-9DA. Drilled August 31, 1979, by Abercrombie Drilling Company. 
Altitude 3,160 feet.

QUATERNARY, TERTIARY, AND CRETACEOUS SYSTEMS Thickness Depth 
Pleistocene, Miocene, and Upper Cretaceous Series

No sample............................................. 370 370

CRETACEOUS SYSTEM
Upper Cretaceous Series 

Graneros Shale
Siltstone, light- to medium-gray, firm,

and in part contains some fine quartz grains
and pyrite...................................... 210 580

Lower Cretaceous Series 
Dakota Formation

Siltstone, light-gray, firm and in part contains
minor amounts of fine feldspathic sand and
pyrite.......................................... 40 620

Siltstone, light-gray, firm, and contains minor
amounts of dark-gray limestone.................. 45 665

Lignite, black, with minor amounts of clear quartz
sand and medium-gray siltstpne.................. 15 680

Siltstone, light-gray, firm, with minor amounts of
light-brown limestone, pyrite, and fine quartz
sand............................................ 40 720

Kiowa Formation
Siltstone, light- to medium-gray; contains minor 

amounts of light-brown limestone, pyrite, and 
fine quartz sand................................ 60 780

Cheyenne Sandstone
Siltstone, light- to medium-gray; contains minor 

amounts of fine quartz sand, dark-gray lime 
stone, and pyrite............................... 40 820
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Table 4. Logs of test holes and wells Continued 

KEARNY COUNTY Continued

21-35W-9DA. Continued

JURASSIC SYSTEM Thickness Depth 
Upper Jurassic Series

Siltstone, medium-gray; contains minor amounts of
dark-gray shale and pyrite...................... 90 910

Siltstone, light-gray; contains minor amounts of
pyri te.......................................... 15 925

Shale, dark-gray; contains much light-gray
Siltstone and minor amounts of pyrite........... 15 940

Siltstone, light- to medium-gray; contains much
medium-gray shale and minor amounts of pyrite... 50 990 

Sandstone, white, rounded, well-sorted, uncemented,
fine- to very fine-grained; contains very minor
amounts of medium-gray shale.................... 30 1,020

Sandstone, white, well-sorted, partially cemented,
fine- to very fine-grained; contains much medium- 
gray shale and light-gray siltstone, with minor
amounts of pyrite and light-green shale......... 20 1,040

Siltstone, light-tan; contains much light-green
and dark-gray shale and minor amounts of
pyrite.......................................... 4 1,044

PERMIAN SYSTEM
Upper Permian Series 

Big Basin Formation
Siltstone, orangish-red and light-tan; contains

minor amounts of dark-gray shale and pyrite.... 15 1,059
Siltstone, orangish-red and light-tan; contains

much dark-gray shale........................... 30 1,089
Siltstone, orangish-red, light-tan, and medium- 

gray ........................................... 12 1,101

Day Creek Dolomite
Siltstone, orangish-red, light-tan, and medium- 

gray, with white anhydrite and olive-gray 
limestone...................................... 33 1,134

Whitehorse Formation
Siltstone, orangish-red and medium-gray; contains 

minor amounts of pyrite and very fine, clear 
quartz sand.................................... 15 1,149
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Table 3.--Logs of test holes and wells Continued 

KEARNY COUNTY Continued

24-36W-23CCC. Drilled May 5, 1978, by a commercial driller. Altitude 
3,001 feet. City of Lakin.

QUATERNARY SYSTEM Thickness Depth 
Pleistocene Series, undifferentiated

Topsoil........................................... 4 4
Sand, coarse to fine, and medium gravel........... 23 27
Clay, tan......................................... 20 47
Clay, blue........................................ 35 82
Sand, coarse to fine, and medium gravel........... 14 96
Clay, blue, with sandy blue clay streaks.......... 60 156
Sand, fine to coarse, medium gravel, and tight to

loose clay streaks............................. 22 178
Sand, fine to coarse, medium gravel, and loose

clay streaks................................... 26 204

TERTIARY SYSTEM 
Miocene Series

Ogallala Formation
Clay, sandy, tan, with clay and loose caliche

streaks........................................ 12 216
Sand, fine to coarse, with clay and loose caliche

streaks........................................ 74 290
Clay, sandy, tan, and tight caliche streaks....... 8 298
Sand, fine to coarse, with streaks of sandstone,

caliche, and clay.............................. 46 344

CRETACEOUS SYSTEM
Lower Cretaceous Series, undifferentiated

Shale and streaks of sandstone, hard.............. 71 415
Sandstone, loose.................................. 25 440
Shale............................................. 6 446
Sandstone and streaks of shale, tight............. 24 470
Shale, hard....................................... 54 524
Sandstone and streaks of shale, tight............. 11 535
Shale............................................. 6 541
Sandstone, loose.................................. 15 556
Shale............................................. 29 585
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Table 3. Logs of test holes and wells Continued

LANE COUNTY

17-30W-4DDB. Drilled by Jones-Gebert. Altitude 2,857 feet.

QUATERNARY, TERTIARY, AND CRETACEOUS SYSTEMS Thickness Depth 
Pleistocene, Miocene-Pliocene, and Upper Cretaceous Series

No samp!es........................................ 300 300

CRETACEOUS SYSTEM
Upper Cretaceous Series 

Niobrara Chalk
Limestone, mottled, fossiliferous, gray........... 150 450
Limestone and chalk, white........................ 20 470

Undifferentiated deposits
Shale, calcareous, fossiliferous, mottled-gray,

sandy at top................................... 30 500

No samp!es........................................ 130 630

Shale, calcareous, fossiliferous, mottled dark- 
gray to black.................................. 80 710

Greenhorn Limetone
Limestone and chalk, thin-bedded, fossiliferous,

grayish-buff................................... 45 755
Shale, calcareous, fossiliferous, mottled-gray.... 90 845

Lower Cretaceous Series 
Dakota Formation

Shale, sandy, varicolored, with interbedded gray
si 1tstone....................................... 661 1,506

PERMIAN SYSTEM
Upper Permian Series, undifferentiated

Shale, sandy, reddish-brown........................ 241 1,747
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Table 3.--Logs of test holes and wells Continued 

LANE COUNTY Continued

19-27W-33BDD.--Dril1ed by Gulf and Pan American Company. Altitude 2,635 feet.

QUATERNARY AND TERTIARY SYSTEMS Thickness Depth 
Undifferentiated deposits

Sand and gravel................................... 30 30

CRETACEOUS SYSTEM
Upper Cretaceous Series 

Niobrara Chalk
Shale, calcareous, mottled-gray................... 50 80
Limestone, chalky, shaly, thin-bedded,

fossil Iferous.................................. 82 162

Carlile Shale
Shale, calcareous, fossiliferous, mottled medium-

to dark-gray................................... 258 420

Greenhorn Limestone
Limestone, chalky, grayish-buff, interbedded with

calcareous mottled-gray shale.................. 60 480

Graneros Shale
Shale, calcareous, fossiliferous, mottled medium-

to dark-gray................................... 100 580

Lower Cretaceous Series 
Dakota Formation

Siltstone, pyritic, gray.......................... 60 640
Shale, sandy, and shaly siltstone in part......... 435 1,075

PERMIAN SYSTEM
Upper Permian Series, undifferentiated

Shale, silty, reddish-brown....................... 255 1,330
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Table 3. Logs of test holes and wells Continued 

MEADE COUNTY

30-26W-1BCD. Drilled September 28, 1978. Altitude 2,545 feet. Depth to 
water 121 feet (Permian undifferentiated deposits, 1978) and 
63 feet (Dakota Formation, 1978). Norman Hatfield.

QUATERNARY SYSTEM Thickness Depth 
Pleistocene Series, undifferentiated

Topsoil............................................ 1 1
Silt and very fine to fine sand, with caliche...... 9 10

TERTIARY SYSTEM 
Miocene Series

Ogallala Formation
Caliche and fine to coarse sand, calcium-carbonate

cemented, with small gravel..................... 5 15
Clay, dark-tan, with very fine sand, silt, and

caliche......................................... 15 30
Sand, medium to coarse, with small gravel and

light-tan sandy clay............................ 12 42
Clay, stiff, white, slightly calcareous............ 3 45
Sand, cemented, very fine, light tannish-white

and pinkish-tan, and tan sandy clay............. 7 52
Clay, sandy, light pinkish-tan to salmon-pink...... 8 60
Sand, fine, carbonate-cemented, and sandy tannish-

pinkish-white clay.............................. 23 83
Mortar bed......................................... 1 84
Sand, carbonate-cemented, fine, light-tan, and

cemented pale-yellow sand....................... 6 90
Sand, very fine, cemented, light-yellow to tan..... 5 95

CRETACEOUS SYSTEM
Lower Cretaceous Series 

Dakota Formation
Sandstone, well-cemented, reddish-brown............ 1 96
Shale, sandy, light- to medium dark-gray, and

very fine light-gray sandstone.......*.......... 2 98
Sandstone, light-gray, and whitish-gray to dark- 

gray shale...................................... 7 105
Shale, light- to medium dark-gray.................. 7 112
Sandstone, very fine-grained, well-cemented, pale

orangish-yellow................................. 1 113
Shale, dark- to medium-gray, and light-gray shale.. 2 115
Sandstone, fine-grained, cemented, pinkish-tan..... 1 116
Shale, sandy, light-gray........................... 1 117
Clay, light-gray to pinkish-tan, and silty light- 

gray sandstone.................................. 2 119
Shale, sandy, soft, with less than 5 percent pea- 

size gravel and light-gray shale................ 1 120
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Table 3. Logs of test holes and wells Continued 

MEADE COUNTY Continued

30-26W-1BCD. Continued

CRETACEOUS SYSTEM Continued Thickness Depth 
Lower Cretaceous Series Continued 

Dakota Formation Continued
Shale, light- to dark-gray......................... 10 130
Sandstone, very fine, brownish-yellow, and gray

clay............................................ 4 134
Shale, medium-gray................................. 4 138
Sandstone, fine-grained, reddish-brown............. 1 139
Shale, light-gray.................................. 6 145
Sandstone, fine-grained, brownish-rust............. 1 146
Shale, silty, medium- to dark-gray................. 31 177

Kiowa Formation
Shale, dark- to light-gray, and less than 1 foot

of sandy siltstone.............................. 3 180
Shale, silty, light- to medium-gray................ 34 214
Shale, silty, light- to medium-gray, with white

limestone and limy sandstone.................... 1 215

Cheyenne Sandstone
Shale, gray, with thin siltstones and very fine 

grained sandstone (siltstone and sandstone 
less than 5 percent)............................ 78 293

Sandstone, well-cemented, very fine-grained, gray.. 1 294
Shale, silty, gray, with thin siltstones and very- 

fine sandstones (10 percent siltstone and sand 
stone between 310-315 feet)..................... 21 315

Shale, gray, and thin siltstones................... 96 411
Shale, gray, with brown mottling................... 4 415
Shale, light-gray, and silty light greenish-gray

shale........................................... 3 418

PERMIAN SYSTEM
Upper Permian Series 

Big Basin Formation
Shale, silty, reddish-brown........................ 2 420
Siltstone, reddish-brown........................... 37 457
Shale, reddish-brown............................... 8 465
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Table 3. Logs of test holes and wells Continued 

MEADE COUNTY Continued

30-27W-17DDD. Drilled November 14, 1974. Altitude 2,558 feet.

QUATERNARY SYSTEM Thickness Depth 
Pleistocene Series, undifferentiated

Topsoil, drifted, black............................ 3 3
Clay, light-brown, and caliche..................... 7 10
Caliche, with some light-brown clay................ 5 15
Clay, light grayish-brown to light grayish-green,

with caliche and thin yellowish-brown fine
sand streaks.................................... 18 33

Clay, light-green, with a few hard layers.......... 11 44
Clay, gray......................................... 31 75
Clay, dark olive-green............................. 10 85
Sand, fine, gray, with grayish-yellow clay

streaks......................................... 5 90
Sand, fine to medium, brown........................ 11 101
Clay, sandy, light-brown, and caliche.............. 17 118
Sand, fine to medium, brown........................ 15 133
Sand, fine, silty, cemented, brown................. 5 138
Sand, fine to coarse, light-brown, with caliche

layers and light-brown to light-gray clay
layers.......................................... 42 180

Sand, fine to coarse, light-brown, with cemented
layers.......................................... 22 202

Sand, fine to coarse............................... 29 231
Sand, fine to coarse, and fine gravel, with

cemented %treaks................................ 11 242

TERTIARY SYSTEM 
Miocene Series

Ogallala Formation
Clay, sandy, light-brown, and caliche.............. 14 256
Sand, fine to coarse, light-brown, with thin

cemented layers................................. 29 285
Clay, very sandy.................................... 7 292
Sand, fine to coarse................................ 8 300
Clay, sandy, light-brown, with caliche and cemented

streaks.......................................... 25 325
Sand, fine to coarse, cemented...................... 16 341
Clay, light-brown, with caliche and thin cemented

sand streaks..................................... 33 374

CRETACEOUS SYSTEM
Lower Cretaceous Series, undifferentiated

Ironstone........................................... 1 375
Clay, yellow, light-gray, and light-brown, with

some thin hard layers............................ 25 400
Clay, very dark-gray, with very hard streaks........ 80 480
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Table 3. Logs of test holes and wells Continued 

MEADE COUNTY Continued

30-27W-17DDD. Continued

CRETACEOUS SYSTEM Continued Thickness Depth 
Lower Cretaceous Series, undifferentiated Continued

Clay, light-gray, with hard streaks................. 30 510
Siltstone, hard, gray............................... 4 514
Clay, dark-gray, with a few hard streaks............ 61 575
Clay, light-green................................... 5 580

PERMIAN SYSTEM
Upper Permian Series 

Big Basin Formation
Sand, very fine, silty, reddish-brown.............. 5 585
Sandstone, hard, reddish-brown, with a few thin

reddish-brown clay layers....................... 9 594
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Table 3. Logs of test holes and wells Continued 

MEADE COUNTY Continued

30-30W-19BAA. Drilled December 6, 1974. Altitude 2,815 feet.

QUATERNARY SYSTEM Thickness Depth 
Pleistocene Series, undifferentiated

Clay, silty, sandy, brown.......................... 5 5
Clay, light reddish-brown.......................... 5 10
Clay, light reddish-brown, with caliche............ 35 45
Clay, very sandy, gravelly, light reddish-brown,

with caliche.................................... 21 66
Sand, fine to coarse, and fine gravel.............. 7 73
Clay, sandy, light-brown, and caliche.............. 6 79
Sand, fine to coarse, and fine gravel.............. 7 86
Clay, sandy, light reddish-brown, with sand and

caliche streaks................................. 40 126
Clay, sandy, light-brown........................... 27 153
Sand, fine, cemented, brown, with loose streaks.... 3 156
Sand, fine to coarse, silty, with a few clay

streaks and hard-cemented sand streaks.......... 70 226

TERTIARY SYSTEM 
Miocene Series

Ogallala Formation
Caliche, hard...................................... 1 227
Sand, fine to coarse, and fine gravel.............. 26 253
Clay, limy, varved, brown and white................ 2 255
Sand, fine......................................... 15 270
Sand, fine to coarse, and fine gravel.............. 86 356
Sand, cemented, white, with gray clay.............. 1 357
Sand, fine to coarse, and fine gravel.............. 13 370
Clay, gray, with a little lignite.................. 23 393
Sand, fine to coarse, and fine gravel, with a

few thin lime-cemented streaks.................. 7 400
Clay, gray......................................... 4 404
Sand, fine to coarse, and fine gravel, with a

few thin lime-cemented streaks.................. 26 430
Sand, fine to coarse, and fine gravel, with

caliche and light-brown clay layers............. 65 495
Sand, fine to medium, silty, with clay and caliche

streaks......................................... 20 515
Sand, fine to coarse, and ironstone................ 9 524

CRETACEOUS SYSTEM
Lower Cretaceous Series, undifferentiated

Clay, sticky, dark-gray............................ 16 540
Clay, firm, sllty, gray............................ 9 549
Clay, firm, silty, light greenish-gray............. 16 565
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Table 3. Logs of test holes and we11s--Continued

MEADE COUNTY Continued

30-30W-19BAA. Continued

PERMIAN SYSTEM Thickness Depth 
Upper Permian Series 

Big Basin Formation
Clay, firm, dark reddish-brown...................... 20 585
Clay, firm, dark reddish-brown, and very fine 

grained silty sandstone.......................... 15 600
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Table 3. Logs of test holes and wells Continued 

MEADE COUNTY Continued

32-26W-4AAB. Drilled August 3, 1977. Altitude 2,460 feet. Depth to water 
88 feet (Ogallala Formation, 1978) and 79 feet (Upper Permian 
Series, 1978). Clarence Williams.

QUATERNARY SYSTEM Thickness Depth 
Pleistocene Series, undifferentiated

Topsoil........................................... 4 4
Clay, limy, light reddish-brown................... 1 5

TERTIARY SYSTEM 
Miocene Series

Ogallala Formation
Caliche, white.................................... 3 8
Clay, light reddish-brown to reddish-brown, and

caliche with hard streaks...................... 15 23
Caliche and clay, light-brown, sandy, with

gravel......................................... 9 32
Sand, fine to coarse, black and light-brown, and

fine to coarse gravel.......................... 11 43
Caliche, soft and brown to green clay............. 10 53
Sand, fine to coarse, and fine gravel............. 3 56
Clay, brown....................................... 1 57
Caliche, sandy to very sandy, white to brown

("mortar bed")................................. 15 72
Caliche and clay, light reddish-brown............. 9 81
Caliche, hard..................................... 1 82
Caliche, soft, white, with light-brown clay

streaks........................................ 35 117
Sand, fine to coarse; contains fine gravel........ 7 124
Sand, fine to coarse; contains ironstone and

ironstone gravel with clay layers.............. 32 156

CRETACEOUS SYSTEM
Lower Cretaceous Series 

Kiowa Formation
Clay, gray, with yellow clay streaks.............. 3 159
Clay, dark-gray................................... 2 161
Clay, black....................................... 3 164
Clay, very dark reddish-brown..................... 8 172
Clay, gray.......................,.............;.. 3 175

PERMIAN SYSTEM
Upper Permian Series 

Big Basin Formation
Clay, reddish-brown, and very sandy reddish- 

brown clay..................................... 12 187
Clay, dark reddish-brown, with hard streaks....... 8 195
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Table 3. Logs of test holes and wells--Continued 

MEADE COUNTY Continued

33-30W-35CBA.--Dril1ed June 29, 1979, by a commercial driller. Altitude 
2,695 feet. Depth to water (reported) about 190 feet 
[Ogallala Formation(?), 1979].

QUATERNARY SYSTEM Thickness Depth 
Pleistocene Series, undifferentiated

Topsoil............................................. 4 4

TERTIARY SYSTEM 
Miocene Series

Ogallala Formation
Clay, with sand streaks............................ 76 SO
Sand, fine to medium, with clay streaks............ 82 162
Clay, with fine to medium sand streaks............. 40 202
Clay............................................... 20 222
Sand, fine to medium............................... 78 300

CRETACEOUS SYSTEM
Upper Cretaceous Series 

Graneros Shale (?)
Shale, blue........................................ 58 358

Lower Cretaceous Series 
Dakota Formation

Sand, fine to medium............................... 76 434

Kiowa Formation and Cheyenne Sandstone, undifferentiated
Clay............................................... 16 450
Sand, fine to medium, with clay streaks (medium- 

tight) .......................................... 88 538
Shale, yellow...................................... 7 545

PERMIAN SYSTEM
Upper Permian Series, undifferentiated

Red bed............................................ 15 560
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Table 3. Logs of test holes and wells Continued

NESS COUNTY

19-23W-5D.  Drilled July 2, 1970, by a commercial driller. Altitude 2,220 feet. 
City of Ness City.

QUATERNARY AND TERTIARY SYSTEMS Thickness Depth 
Pleistocene and Miocene Series, undifferentiated

Topsoil, black, gumbo............................... 7 7
Clay, silty, brown and gray......................... 23 30
Clay, gray.......................................... 27 57
Sand, medium to coarse.............................. 7 64

CRETACEOUS SYSTEM
Upper Cretaceous Series 

Niobrara Chalk
Shale, black, and white chalk....................... 51 115
Shale, blue......................................... 42 157

Carlile Shale (?)
Shale, blue, and sandy white clay................... 7 164
Clay, sandy, white.................................. 11 175
Clay, sandy, white, and medium sandstone............ 22 197
Shale, red, and white sandy clay.................... 13 210
Shale, red.......................................... 6 216

Greenhorn Limestone (?)
Shale, white, and silty blue clay................... 35 251
Shale, white and blue, and silty white clay......... 11 262

Graneros Shale (?)
Shale, blue, tough.................................. 31 293

Lower Cretaceous Series 
Dakota Formation

Sandstone, medium- to fine-grained, loose, with clay
streaks.......................................... 18 311

Shale, blue, and sandstone streaks.................. 18 329
Sandstone and blue clay............................. 23 352
Clay, blue, and medium- to fine-grained sandstone

streaks.......................................... 56 408
Shale, black, hard, and sandstone streaks........... 82 490
Shale, black, very hard............................. 10 500
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Table 3.--Logs of test holes and wells Continued 

PAWNEE COUNTY

20-17W-22DCC. Drilled April 4, 1978. Altitude 2,053 feet. Water levels
24 feet (Dakota Formation, 1978), +33 feet (Cheyenne Sandstone, 
1978), and +35 feet (Upper Permian deposits, 1978). Bruce 
Wiessensee.

QUATERNARY SYSTEM Thickness Depth 
Pleistocene Series, undifferentiated

Soil, caliche at base................................. 6 6

TERTIARY SYSTEM 
Miocene Series

Ogallala Formation
Clay, silty, yellowish-brown, with caliche.......... 10 16
Clay, silty, light-brown, and very pale orange

limestone........................................ 15 31
Clay, silty, light-brown, dark yellowish-orange, and

very pale orange................................. 25 56
Clay, pale yellowish-brown.......................... 16 72
Clay, dark reddish-brown............................ 4 76

CRETACEOUS SYSTEM
Lower Cretaceous Series 

Dakota Formation
Clay, yellowish-brown, light olive-gray, and red

mottled with gray................................ 27 103
Clay, dark reddish-brown, light olive-gray, with

thin sandstone bed at about 108 feet............. 20 123
Clay, silty, red, yellow, and mottled-gray.......... 3 126
Clay, dark brownish-gray............................ 10 136
Sandstone, very fine-grained, siliceous-cemented,

dark yellowish-orange............................ 1 137
Clay, olive-gray.................................... 13 150
Clay, moderate dark-gray............................ 46 196
Clay, red with olive-gray mottles and olive-gray

with dusky yellow................................ 15 211
Clay, moderate dark-gray, and lignite(?)............ 13 224
Sandstone, very fine-grained, brown................. 2 226
Clay, grayish-blue (possible shale), and

fragments of cemented brown sandstone............ 11 237
Shale, stiff, grayish-blue.......................... 6 243
Shale, very stiff, moderate dark-gray............... 6 249
Shale, moderate dark-gray, with interbedded thin

brown sandstone layers........................... 58 307
Sandstone, cemented, micaceous, very fine-grained... 2 309

Kiowa Formation
Shale, medium dark-gray............................. 66 375
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Table 3. Logs of test holes and wells Continued 

PAWNEE COUNTY Continued

20-17W-22DCC. Continued

CRETACEOUS SYSTEM Continued Thickness Depth 
Lower Cretaceous Series Continued 

Cheyenne Sandstone
Shale, olive-gray and moderate dark-gray, and very

fine-grained well-cemented sandstone.............. 2 377
Shale, moderate dark-gray, some pyrite near

387 feet.......................................... 32 409
Sandstone, silty, very fine- to fine-grained, some

pyri te............................................ 10 419
Shale, pale bluish-green, and some silty shale....... 15 434

PERMIAN SYSTEM
Upper Permian Series 

Whitehorse Formation
Sandstone, very fine-grained, silty, medium-brown,

with some pyrite.................................. 2 436
Shale, silty, red to medium-brown.................... 47 483

72



Table 3. Logs of test holes and wells--Continued 

PAWNEE COUNTY Continued

22-19W-7AAA. Drilled June 16, 1977. Altitude 2,100 feet. Water levels
64 feet (Dakota Formation, 1978) and +19 feet (Upper Permian 
rocks, 1978). Raymond Poison.

QUATERNARY SYSTEM Thickness Depth 
Pleistocene Series, undifferentiated

Silt, sandy, clayey, dark-brown.................... 6 6
Clay, light-brown.................................. 1 7
Clay, brown to light reddish-brown, with sandy

clay............................................ 6 13

TERTIARY SYSTEM 
Miocene Series

Ogallala Formation
Clay, silty, light-brown to very light-brown,

with thin fine to coarse sand streaks........... 32 45
Clay, light-brown, with limy layers................ 40 85
Sand, coarse, and fine to medium gravel; contains

ironstone chips................................. 19 104
Clay, light reddish-brown.......................... 10 114

CRETACEOUS SYSTEM
Lower Cretaceous Series 

Dakota Formation
Clay, red to light-gray............................ 6 120
Clay, red to gray, with yellow clay and silty

sandstone....................................... 32 152
Sandstone, medium-grained, light- to dark-brown.... 40 192
Shale, hard, dark-gray, and light-gray hard

si 1tstone....................................... 6 198
Clay, light-gray, with red clay; contains hard

streaks......................................... 12 210
Clay, dark-gray, with lignite streaks.............. 9 219

Kiowa Formation
Clay, light-gray, dark-gray, and black, with 

hard si 1tstone and very fine-grained sandstone 
layers.......................................... 31 250

Cheyenne Sandstone
Clay, light-gray to black, with thin hard layers... 150 400 
Clay, dark-gray, with light greenish-gray clay..... 15 415
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Table 3. Logs of test holes and wells Continued 

PAWNEE COUNTY Continued

22-19W-7AAA. Continued

PERMIAN SYSTEM Thickness Depth 
Upper Permian Series 

Whitehorse Formation
Clay, light reddish-brown.......................... 5 420
Clay, dark reddish-brown, with sandstone streaks... 14 434 
Sandstone, silty, dark reddish-brown............... 4 438
Clay, dark reddish-brown........................... 3 441
Sandstone, silty, dark reddish-brown............... 3 444
Clay, dark reddish-brown........................... 1 445
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Table 3. Logs of test holes and wells Continued 

RUSH COUNTY

17-17W-6ABB. Drilled April 25, 1978. Altitude 2,877 feet. Depth to water 
183 feet (Dakota Formation, 1978) and 35 feet (Cheyenne Sand 
stone, 1978). Van Lippert.

QUATERNARY SYSTEM Thickness Depth 
Pleistocene Series, undifferentiated

Clay, silty, light-brown............................ 3 3
Clay, very light-brown to yellow, some white

calcareous limestone chips....................... 3 6
Clay, firm, calcareous, yellowish-brown............. 6 12
Clay, yellowish-brown, some small white limestone

chips............................................ 3 15
Shale, firm, chalky, light-yellow, and some

orangish-brown limestone chips................... 5 20
Clay, firm, light-yellow, with white limestone chips

and clear "gypsum" crystals(?)................... 3 23
Sandstone, very fine, orangish-brown, and

"i ronstone"...................................... 2 25

CRETACEOUS SYSTEM
Upper Cretaceous Series 

Carlile Shale
Shale, very firm, calcareous, light-gray............ 3 28
Shale, loose, calcareous, black..................... 7 35
Shale, silty, loose, black, with occasional firm

"lignite" fragments.............................. 1 36
Shale, silty, firm, black........................... 7 43
Shale, silty, calcareous, black, with medium-firm

shale............................................ 15 58
Shale, silty, firm, dark-gray....................... 8 66
Shale, silty, dark-gray, with grayish-white non- 

calcareous chalky "bentonite"(?)................. 4 70
Shale, silty, grayish-black, firm................... 1 71

Greenhorn Limestone
Shale, grayish-black, some chalky yellowish-brown

limestone........................................ 4 75
Shale, silty, firm calcareous, grayish-black........ 3 78
Shale, very firm, grayish-black, with grayish-white

bentonite........................................ 3 81
Shale, calcareous, silty, very firm, grayish-black.. 9 90
Shale, clayey, medium-firm, calcareous, grayish- 

black ............................................ 9 99

Graneros Shale
Shale, clayey, firm grayish-black, with bentonite... 6 105 
Shale, silty, very firm, grayish-black, calcareous;

50-percent light-gray bentonite.................. 2 107
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Table 3. Logs of test holes and wells--Continued 

RUSH COUNTY Continued

17-17W-6ABB. Continued

CRETACEOUS SYSTEM Continued Thickness Depth 
Upper Cretaceous Series Continued 

Graneros Shale Continued
Shale, grayish-black, with some bentonite..........r 3 110
Shale, silty, very firm, grayish-black and gray,

with noncalcareous gray shale and some
bentoni te........................................ 1 111

Shale, clayey, loose, grayish-black................. 1 112
Shale, clayey, medium-firm, grayish-black, with

bentonite........................................ 3 115
Shale, clayey, loose, grayish-black................. 8 123
Shale, clayey, firm, grayish-black.................. 3 126
Shale, clayey, medium-firm, grayish-black, with

bentonite........................................ 9 135
Shale, clayey, firm to loose, grayish-black, with

bentonite........................................ 15 150
Shale, clayey to silty, firm to loose, grayish-black,

with some bentonite.............................. 15 165
Shale, clayey to silty, firm to loose, grayish-black,

and hard (possibly fractured) shale.............. 15 180
Shale, clayey to silty, loose, calcareous, grayish- 

black............................................ 2 182
Shale, clayey, loose, grayish-black, with

bentonite........................................ 8 190
Shale, grayish-black, no bentonite.................. 5 195
Shale, grayish-black, with a few pieces of

yellowish-brown loose chalky shale............... 24 219

Lower Cretaceous Series 
Dakota Formation

Shale, clayey, loose, grayish-black, with light- 
gray bentonite and firm lignite.................. 21 240

Clay, sticky, gray, with small amount of lignite
and bentonite.................................... 12 252

Clay, sticky, gray and reddish-orange, and lignite.. 3 255
Clay, loose, gray to yellowish-brown, and lignite... 10 265
Shale, loose to firm, light- to dark-gray, with 

some loose yellowish-brown clay and reddish- 
pink clay........................................ 5 270

Shale, clayey, loose to firm, light- to dark-gray, 
and yellowish-brown medium-firm noncalcareous 
clay............................................. 3 273

Clay, light-gray, with clayey dark-gray shale and
some yellowish-brown and reddish-pink clay....... 9 282

Clay, light-gray, with clayey dark-gray shale and
reddish-pink loose noncalcareous clay............ 20 302
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Table 3. Logs of test holes and wells Continued 

RUSH COUNTY Continued

17-17W-6ABB. Continued

CRETACEOUS SYSTEM Continued Thickness Depth 
Lower Cretaceous Series Continued 

Dakota Formation Continued
Clay, light-gray, with dark-gray firm shale, red 

dish-pink clay, lignite, and a few light-tan
noncalcareous sandstone fragments................ 1 303

Clay, light-gray and pinkish-red, and dark-gray
shale............................................ 7 310

Clay, light-gray, pinkish-red, and light-tan,
and clayey dark-gray loose to firm shale........ 5 315

Clay, light-gray, pinkish-red, and light-tan,
and clayey dark-gray loose shale................ 15 330

Clay, silty, light-gray, medium-gray, and red...... 15 345
Clay, silty, light- and medium-gray, with lignite

and some hard chips of shale.................... 15 360
Clay, silty, gray and reddish-pink, and medium- 

gray firm shale................................. 15 375
Clay, gray, silty, and dark-gray firm to very firm

shale........................................... 15 390
Clay, silty to sandy, gray, and dark-gray friable

shale........................................... 8 398
Clay, silty to sandy, gray and reddish-orange,

and dark-gray friable shale..................... 2 400
Clay, silty to sandy, gray, with off-white

bentonite, lignite, and light- to dark-gray
medium-firm silty to clayey shale............... 5 405

Clay, silty and sandy, light-gray, light-tan,
and reddish-pink, and clayey dark-gray friable
shale........................................... 1 406

Kiowa Formation
Shale, clayey, light- to dark-gray, and firm to

loose very light-tan and gray clay.............. 4 410
Shale, light- to dark-gray......................... 5 415
Clay, gray, and friable shale...................... 5 420
Clay, light-gray and light-tan..................... 5 425
Clay, silty, light-gray, with dark-gray very firm 

to hard shale and some very hard very fine 
noncalcareous sandstone chips................... 5 430

Clay, silty, light-gray, red, green, and light- 
tan. ............................................ 5 435

Clay, silty, gray and very firm gray shale......... 3 438
Clay, silty, gray, with chalky light-tan clay and

silty gray very firm shale...................... 2 440
Clay, light-gray and red, and gray very firm

shale........................................... 5 445
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Table 3. Logs of test holes and wells Continued 

RUSH COUNTY Continued

17-17W-6ABB. Continued

CRETACEOUS SYSTEM Continued Thickness Depth 
Lower Cretaceous Series Continued 

Kiowa Formation Continued
Clay, gray, with clayey gray medium-firm shale and

occasional hard buff fine-grained sandstone..... 5 450
Clay and shale, silty, firm to medium-firm, 

slightly sancfy; contains light-gray clay and 
firm noncalcareous shale........................ 12 462

Clay, light-gray, and firm noncalcareous shale..... 3 465

Cheyenne Sandstone
Clay, light-gray, with silty very hard very fine 

grained buff sandstone and black firm shale..... 3 468
Shale, clayey, light-gray.......................... 12 480
Shale, gray, with hard shell streaks............... 15 495
Shale, gray; contains very fine-grained soft-white

sandstone and hard dark-gray sandstone.......... 15 510
Shale, gray, and lesser amounts of very fine 

grained soft-white and dark-gray hard 
sandstone....................................... 32 542
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Table 3. Logs of test holes and wells Continued 

SCOTT COUNTY

16-34W-11DDB. Drilled by Hefner Company. Altitude 3,108 feet.

QUATERNARY, TERTIARY, AND CRETACEOUS SYSTEMS Thickness Depth 
Pleistocene, Miocene, and Upper Cretaceous Series

No samples............................................. 340 340

CRETACEOUS SYSTEMS
Upper Cretaceous Series 

Niobrara Chalk
Shale, calcareous, fossiliferous, gray.............. 200 540

Fort Hays Limestone Member
Limestone, thin-bedded, fossiliferous, chalky,

whi te............................................ 170 710

Carlile Shale
Shale, calcareous, fossiliferous, sandy at top,

medium- to dark-gray............................. 130 840

Greenhorn Limestone
Limestone, chalky, shaly, fossiliferous, light- 

gray to gray-buff................................ 50 890
Shale, calcareous, fossiliferous, dark-gray......... 50 940

Lower Cretaceous Series 
Dakota Formation

Shale, sandy, gray, and pyritic white to gray
si 1tstone........................................ 465 1,405

JURASSIC SYSTEM
Upper Jurassic Series 

Morrison Formation
Clay and shale, sandy, varicolored.................. 105 1,510
Clay and shale, varicolored, and traces of pink and

gray chalcedony.................................. 70 1,580

PERMIAN SYSTEM
Upper Permian Series, un different!* a ted

Shale, sandy, reddish-brown......................... 130 1,710
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Table 3. Logs of test holes and wells Continued 

SEWARD COUNTY

33-33H-5BDD. Drilled August 16, 1974. Altitude 2,804 feet.

QUATERNARY SYSTEM Thickness Depth 
Pleistocene Series, undifferentiated

Sand, fine, silty, light-brown...................... 7 7
Sand, fine, very clayey, light reddish-brown........ 2 9
Clay, very sandy, light reddish-brown............... 15 24
Clay, light reddish-brown........................... 11 35
Clay, very sandy, light reddish-brown............... 10 45
Sand, fine to coarse, light-brown................... 15 60
Sand, fine to coarse, and fine light-brown gravel... 58 118
Caliche and light-brown clay........................ 2 120
Sand, fine to coarse, brown, with fine gravel....... 76 196
Sand, fine to coarse, brown, and thin clay layers... 26 222
Clay, gray.......................................... 6 228
Sand, fine to coarse................................ 13 241
Clay, light-brown, with sand layers................. 8 249
Clay, yellow, with yellow sand layers............... 6 255
Clay, light grayish-yellow, with very limy sand

layers.................'.......................... 12 267
Sand, fine to coarse, with fine gravel.............. 18 285
Clay................................................ 4 289
Sand, fine to coarse, with fine gravel.............. 51 340
Clay................................................ 2 342
Sand, fine to coarse, with fine gravel.............. 21 363
Clay, hard to soft, gray to yellow.................. 6 369
Sand, fine to coarse, with thin clay layers......... 16 385

TERTIARY SYSTEM 
Miocene Series

Ogallala Formation
Caliche, firm, light-gray, with clay................ 5 390
Sand, fine to coarse, some thin clay layers......... 33 423
Clay, gray.......................................... 3 426
Sand, fine to coarse, and fine gravel............... 8 434
Clay, hard, gray.................................... 3 437
Sand, fine to coarse, and fine gravel with some

thin clay layers................................. 58 495

PERMIAN SYSTEM
Upper Permian Series 

Big Basin Formation
Clay, dark reddish-brown, with very thin gypsum

layers.......................................... 30 525
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Table 3. Logs of test holes and wells Continued 

SEWARD COUNTY Continued

34-34W-17DDD. Drilled September 3, 1974. Altitude 2,945 feet.

QUATERNARY SYSTEM Thickness Depth 
Pleistocene Series, undifferentiated

Sand, silty, brown................................. 3 3
Clay, slightly sandy, brown........................ 4 7
Clay, sandy, light reddish-brown................... 8 15
Sand, very fine to medium, clayey.................. 11 26
Clay, sandy, light-brown, with silty sand and

caliche streaks................................ 49 75
Clay, sandy, light-brown, with caliche............. 48 123
Sand, very fine to medium.......................... 12 135
Clay, sandy, light-brown........................... 5 140
Sand, fine to coarse, and fine slightly cemented

gravel......................................... 13 153
Sand, fine to coarse, cemented to well-cemented.... 12 165

TERTIARY SYSTEM 
Miocene Series

Ogallala Formation
Caliche, white to pink, and light-brown clay

streaks...................................... 30 195
Clay, light-brown, and white to light-brown

very hard caliche............................ 20 215
Sand, fine to coarse, loose, with light-brown

silty layers................................. 25 240
Sand, fine to coarse, and fine gravel with light- 

brown silty layers........................... 25 265
Clay, sandy, light-brown........................ 15 280
Clay, sandy, light reddish-brown, with caliche.. 90 370
Sand, fine to coarse, and fine gravel; dark 

reddish-brown shale, and siltstone and sand 
stone pebbles................................ 20 390

Sand, fine to coarse, and fine gravel; contains 
dark reddish-brown shale, siltstone, and 
sandstone pebbles, with light-green and 
yellow clay.................................. 35 425

CRETACEOUS SYSTEM
Lower Cretaceous Series 

Cheyenne Sandstone
Clay, light-gray and yellow, with some light

reddish-brown clay.............................. 52 477
Siltstone, white, with clay streaks................ 6 483
Clay, green to light reddish-brown, with hard very

fine-grained cemented sand streaks.............. 27 510
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Table 3. Logs of test holes and wells Continued 

SEWARD COUNTY Continued

34-34W-17DDD. Continued

JURASSIC SYSTEM Thickness Depth 
Upper Jurassic Series, undifferentiated

Sandstone, fine-grained, friable, light-brown...... 147 657
Clay, light-green and reddish-brown................ 33 690

PERMIAN SYSTEM
Upper Permian Series 

Big Basin Formation
Shale, dark reddish-brown, with hard streaks....... 30 720
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Table 3. Logs of test holes and wells Continued 

STANTON COUNTY

30-42W-29AA. Drilled 1958 by Huber Oil Company. Altitude 3,560 feet. 
(Log modified from Fader and others, 1964, p. 143).

QUATERNARY SYSTEM Thickness Depth 
Pleistocene and Miocene Series, undifferentiated

Sand, fine to coarse, and fine gravel.............. 30 30
Sand, fine to coarse, and gravel................... 50 80

CRETACEOUS SYSTEM
Lower Cretaceous Series 

Dakota Formation
Shale, sandy, gray, and reddish-brown to brown

sandstone....................................... 70 150
Sandstone, fine-grained, dark-brown, and sandy gray

shale........................................... 45 195

Kiowa Formation
Shale, black....................................... 60 255

Cheyenne Sandstone
Sandstone, fine-grained, gray to brown............. 125 380

JURASSIC SYSTEM
Upper Jurassic Series, undifferentiated

Sandstone, fine-grained, pink to red............... 160 540

PERMIAN SYSTEM
Upper Permian Series 

Big Basin Formation
Siltstone, red to tan.............................. 60+ 600+
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Table 3. Logs of test holes and wells Continued 

STEVENS COUNTY

31-36W-25DCB. Drilled May 26, 1970, by a commercial driller. Altitude 
3,053 feet. Depth to water 200 feet (reported).

QUATERNARY AND TERTIARY SYSTEMS Thickness Depth 
Pleistocene and Miocene Series, undifferentiated

Soil............................................... 4 4
Clay, tan.......................................... 56 60
Clay, tan, sandy, and some sand.................... 30 90
Clay, brown........................................ 10 100
Sand, medium, and tan gravel....................... 33 133
Clay, sandy,, tan................................... 27 160
Clay, brown........................................ 50 210
Sand, medium to coarse, with fine gravel and clay

lenses.......................................... 50 260
Clay, brown........................................ 40 300
Sand, medium to coarse, with fine gravel and some

clay............................................ 110 410
Clay, brown........................................ 35 445
Sand, medium, with gravel and some clay lenses..... 35 480
Clay, gray, brown, and yellow, and shale........... 95 575

PERMIAN SYSTEM
Upper Permian Series, undifferentiated

Shale, red......................................... 53 628
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Table 3. Logs of test holes and wells--Continued 

STEYENS COUNTY Continued

34-39W-14DDD. Drilled August 7, 1974. Altitude 3,286 feet.

QUATERNARY SYSTEM Thickness Depth 
Pleistocene Series, undifferentiated

Sand, silty, tan................................... 8 8
Clay, sandy, white................................. 1 9
Sand, fine, very clayey, reddish-tan............... 20 29
Sand, fine, slight iron-cemented, black and rust... 1 30 
Clay, very sandy, reddish-tan, with fine sand,

more clayey from 58 to 59 feet.................. 32 62
Clay, very sandy, tan, caliche..................... 6 68
Sand, fine, very clayey, tan to reddish-tan, with

some iron stain and caliche..................... 10 78
Sand, fine, very clayey, pinkish-tan, and caliche.. 10 88 
Sand, fine to medium, varicolored.................. 8 96
Sand, fine to medium, varicolored, with fine to

medium gravel and medium to coarse gravel from
110 feet........................................ 21 117

Clay, very sandy, pinkish-tan, and fine sand....... 4 121
Clay, sandy, pink, and fine sand................... 10 131
Clay, slightly sandy, pinkish-white grading to

white, with caliche at 130 to 133 feet.......... 7 138
Clay, slightly sandy to very sandy, dark-tan to

reddish-tan..................................... 7 145
Sand, fine to medium, varicolored, with some

pinkish-tan sandy clay streaks.................. 23 168
Sand, fine, very clayey, reddish-tan to tannish-

whi te........................................... 15 183
Sand, fine, tan, interbedded with 2- to 3-foot

lenses of tannish-white very sandy clay......... 11 194
Clay, sandy, tan to tannish-white, with stringers

of caliche...................................... 8 202
Sand, very clayey, reddish-tan..................... 13 215

TERTIARY SYSTEM 
Miocene Series

Ogallala Formation
Clay, very sandy, tannish-white and reddish-tan, 

with some very fine sand stringers and stringers 
of very clayey fine sand........................ 86 301

Sand, fine, tan.................................... 1 302
Sand, medium to coarse, tan, and some reddish-tan

sandy clay...................................... 6 308
Sand, fine to coarse, varicolored, and some

reddish-tan sandy clay.......................... 14 322
Sand, medium to coarse, varicolored, with some fine 

gravel cemented with caliche in streaks and 
reddish-tan sandy clay.......................... 16 338
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Table 3. Logs of test holes and wells Continued 

STEVENS COUNTY Continued

34-39W-14DDD. Continued

TERTIARY SYSTEM Continued Thickness Depth 
Miocene Series Continued

Ogallala Formation Continued
Sand, fine to coarse, cemented with caliche in

streaks, and some brown sandy clay.............. 8 346
Sand, medium to coarse, varicolored, and some

fine gravel and tan sandy clay.................. 27 373
Sand, very fine, tan, interbedded with tan

sandy clay and olive-green clay................. 30 403
Sand, medium to coarse, varicolored, and some

fine gravel and some tan sandy clay............. 9 412
Clay, slightly sandy, tannish-white to tan, and

some gravel..................................... 16 428
Clay, tan to brown, with some blue-green, olive- 

green, and ochre-yellow clay.................... 33 461
Clay, very sandy, reddish-tan, and fine sand....... 12 473
Clay, hard, brittle, brown......................... 12 485
Sand, fine, silty, red, interbedded with white and

brown silty sand................................ 2 487

PERMIAN SYSTEM
Upper Permian Series 

Big Basin Formation
Shale, red......................................... 43 530
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Table 3.--Logs of test holes and wells Continued 

WICHITA COUNTY

17-36W-29AA. Drilled by Arvel Smith Company. Altitude 3,282 feet.

QUATERNARY, TERTIARY, AND CRETACEOUS SYSTEMS Thickness Depth 
Pleistocene, Miocene, and Upper and Lower 

Cretaceous Series
No samples......................................... 1,200 1,200

CRETACEOUS SYSTEM
Lower Cretaceous Series 

Dakota Formation
Siltstone, gray, sandy, fine- to coarse 

grained, friable, pyritic, and interbedded 
gray shale...................................... 110 1,310

JURASSIC SYSTEM
Upper Jurassic Series 

Morrison Formation
Clay and shale, sandy, with varicolored

chalcedony chert................................ 70 1,380
Siltstone, friable, white and gray................. 15 1,395

PERMIAN SYSTEM
Upper Permian Series, undifferentiated

Shale, sandy, reddish-brown........................ 275 1,670
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Table 3.--Logs of test holes and wells Continued 

WICHITA COUNTY Continued

18-37W-24CCC. Drilled April 28, 1978, by a commercial driller. Altitude 
3,306 feet. Depth to water (reported) 360 feet (Dakota 
Formation and Cheyenne Sandstone, 1978). City of Leoti.

QUATERNARY SYSTEM Thickness Depth 
Pleistocene Series, undifferentiated

Topsoil......................................... 4 4
Clay, brown..................................... 8 12
Clay, tan....................................... 6 18
Clay, fine, sandy............................... 12 30

TERTIARY SYSTEM
Miocene Series

Ogallala Formation
Caliche, hard................................... 18 48
Clay, sandy, tight, brown....................... 54 102
Sand, fine to coarse, and medium gravel with

clay streaks................................. 54 156
Clay, sandy, tan................................ 14 170

CRETACEOUS SYSTEM
Upper Cretaceous Series 

Carlile Shale
Shale, grayish-black............................ 112 282

Greenhorn Limestone
Limestone, chalky, and chalky dark-gray shale... 118 400 
Shale, hard, black.............................. 70 470
Shale, sandy.................................... 70 540
Shale........................................... 122 662

Lower Cretaceous Series 
Dakota Formation

Shale, sandy.................................... 94 756
Shale, sandy, loose............................. 38 794
Shale, sandy, with sandstone streaks............ 47 841
Sandstone and shale, sandy...................... 18 859

Kiowa Formation
Shale, sandy, limy to hard......................... 23 882

Cheyenne Sandstone
Sandstone, and sandy hard shale.................... 88 970
Shale, black....................................... 36 1,006
Sandstone, medium, loose........................... 34 1,040
Shale, blue-gray................................... 10 1,050
Shale, black, hard................................. 30 1,080
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